INTRODUCTION
Important changes occur in the follicle that is destined to ovulate and also in the surrounding ovarian tissue of sheep during the 72 hr preceding ovulation. It is our purpose to describe the morphological and functional changes that take place in large follicles during the preovulatory period and to relate these to the local ovarian environment and general endocrine status prevailing at this time. A consideration of changes in the structure, blood supply and function of the ovaries in vivo, is followed by a discussion of the functional capacity of the individual ovarian components when isolated and studied in vitro. Against this background, the nature and sequence of events that occur in the preovulatory follicle and the mechanisms which regulate them will be discussed.
STRUCTURAL CHANGES IN THE OVARY BEFORE OVULATION
The CL regresses rapidly 48-72hr before ovulation (Deane et al, 1966) and at this stage the ovaries contain one or two large (4-5 mm diameter) activated follicles. The theca interna of these follicles contains many elongated fibroblastlike cells interspersed with large epithelioid cells that have ultrastructural characteristics typical of steroid-secreting cells. The membrana granulosa is composed of 5-15 layers of closely apposed interdigitating cells between which are numerous intercellular junctional complexes; the epithelium rests on a distinct basal lamina (Bjersing et al, 1972) .
About 12 hr before ovulation degenerative changes become apparent in the thecal cells, the most outstanding of which is the accumulation of numerous large lipid droplets in the epithelioid cells; some cells become shrunken and electron dense. The membrana granulosa also undergoes striking changes in the preovulatory period (PI. 1, Fig. 1) ; the cells lose their compact arrangement, the extensive system of junctional complexes is disrupted, some cellular de¬ generation occurs and the basal lamina breaks down. Numerous processes, often bearing microvilli, project from the granulosa cells into the wide inter¬ cellular spaces.
During the 72 hr preceding ovulation A5-3/?-hydroxysteroid dehydrogenase (3/J-HSD) activity can only be demonstrated histochemically in the large activated follicles (Moor et al, 1971 (see Goding et al, 1971) . In a careful study by Mattner & Thorburn (1969) , however, ovarian venous flow was found to drop from about 8 ml/min 72 hr before ovulation to 3 ml/min at oestrus. Ovarian arterial blood flow also declines two-to three-fold during this period (Moore et al, 1972) and is paral¬ leled by a sharp decline in the flow of lymph from the ovary (Morris & Sass, 1966) .
Intraovarian capillary blood flow
Since a significant fraction of the total ovarian blood flow may bypass the capillary bed (Baird et al, 1973) , it has become imperative to obtain information on intraovarian capillary flow rates. Compartmental flow within the ovary has been determined by the injection of 46Sc-labelled microspheres (15 µ dia¬ meter) into the left ventricle of 23 sheep during the preovulatory period (Bruce & Moor, 1975) . Total capillary flow to the ovary containing the CL fell during the 72 hr preceding ovulation from 546 + 40 ml min-1 100 g-1 ovarian tissue to 165 + 45 ml min-1 100 g-1, while capillary flow to the other ovary remained relatively constant at about 170 ml min-1 100 g-1 during this period. Changes in the intraovarian distribution of flow in the preovulatory period are characterized by a tenfold decline in luteal flow, a constant stroma flow of about 170 ml min-1 100 g-1 and a significant increase in follicular flow from about 600 ml min-1 100 g-1 to over 1000 ml min-1 100 g-1 in the 12-18 hr before ovulation. (Wurtman, 1964) . The action of LH is specific to the ovary and may act via the local mediation of a vasoactive substance such as histamine (Szego, 1965) .
The significance of the increased blood flow to ovine follicles before ovulation is unclear. However, the rapid response of the ovarian microcirculation to LH and the increased metabolic requirements of follicles after gonadotrophin stimulation (Ahrén et al, 1969) (Cox et al, 1971 ). The secretion of oestrogen, predominantly oestradiol-17ß, remains high for a further 20 hr and then declines sharply to low levels at oestrus (Moore et al, 1969; Cox et al, 1971 ). The precise pattern of androgen secretion in ewes has yet to be described in detail, but available evidence indicates that the output of androstenedione follows closely that described for oestradiol-17ß (Baird et al, 1968 (Moor, 1973; Seamark et al, 1974) . (Radford et al, 1969; Goding et al, 1969) . We postulate that the resulting high levels of LH in the blood act back on the preovulatory follicle to inhibit production of steroids by the theca interna and, subsequently, to initiate luteinization and progesterone production by the membrana granulosa (Moor, 1974) . The infusion of 1 mg LH (NIH-LH-S17) into sheep 48 hr before ovulation totally inhibits the rise in oestrogen production that would otherwise occur in the ensuing 24 hr. Likewise, oestrogen secretion by large follicles maintained in organ culture is inhibited by the prior infusion of LH in vivo or its adminis¬ tration in vitro (Text- fig. 2 ). The sharp drop in oestrogen production in vitro after addition of LH is followed by a transitory peak first of testosterone then of 17a-hydroxylated progestin and finally a large and sustained output of progesterone and 20a-hydroxypregn-4-en-3-one (Mclntosh & Moor, 1973 The decline in thecal steroid production and the apparent inactivity of the membrana granulosa in follicles exposed to low levels of dibutyryl cyclic AMP is clearly reflected in the ultrastructural changes that occur after treatment (PI. 2, Fig. 6 ). Within 24 hr, lipid droplets accumulate in the large thecal cells and in a further 48 hr the fibroblasts and the epithelioid cells contain large residual bodies and areas of focal degradation. The membrana granulosa, on the other hand, is morphologically virtually unaffected by cyclic AMP and its appearance is similar to that of follicles cultured in control medium.
An entirely different effect from that described above is obtained when higher levels of dibutyryl cyclic AMP (0-5-1-0 mM) are added to large follicles in culture. In these follicles the decline in oestrogen production is replaced by the secretion of large amounts of progesterone into the culture medium (80 ng/mg follicular tissue per 24 hr). The foregoing results probably reflect differing sensitivities of thecal and granulosa cells to cyclic AMP.
That cyclic AMP is intimately involved in some of the gonadotrophin-induced changes that occur in follicles before ovulation appears probable. It is tempting to speculate that cyclic AMP formed by the theca cells in response to LH acts on the granulosa cells as a 'diffusion activator' (Huxley, 1935 (Kuehl et al, 1973) . We have tested some aspects of this hypothesis using the ovine follicle in culture as a model (R. M. Moor & R. F. Seamark, unpublished observations). Incubation with indomethacin, aspirin or flufenamic acid, agents which block prostaglandin synthesis (see Sanner, 1974) Kolena & Channing, 1972; Lindner et al, 1974) and suggest that prostaglandins are unlikely to be obligatory intrafollicular mediators of LH. Effect of LH on the enzyme system responsible for aromatization Indirect evidence obtained by determining the rate of substrate accumulation in preovulatory follicles has indicated that the aromatase and then the desmolase system limit steroid production in the theca interna before ovulation (Seamark et al, 1974 
